Deoxyadenosine toxicity and cell cycle arrest in hydroxyurea-resistant S49 T-lymphoma cells.
Hydroxyurea-resistant S49 T-lymphoma cells have increased ribonucleotide reductase activity and deoxyribonucleoside triphosphate pools when compared with wild-type cultures. If ribonucleotide reductase inhibition is the mechanism by which deoxyadenosine is cytotoxic, then hydroxyurea (HU)-resistant S49 cells might be more resistant to deoxyadenosine toxicity when adenosine deaminase is inhibited than wild-type cells. Five S49 cell lines resistant to varying concentrations of HU were compared with wild-type cells by measuring CDP reductase activity, deoxyribonucleoside triphosphate pools, and deoxyadenosine toxicity. All five cell lines resistant to increasing concentrations of HU exhibited a twofold increase in resistance to deoxyadenosine toxicity when compared to wild type, and the resistance was proportional to the twofold increased pools of dNTPs in these cell lines but was less than the six- to eight fold increase in ribonucleotide reductase activity. In both wild-type and mutant cell lines, deoxyadenosine toxicity was accompanied by the accumulation of deoxyadenosine triphosphate and reduction of the other dNTPs; however, only dGTP greatly diminished. Exogenous addition of deoxycytidine decreased the dATP accumulation by about 20%, but also resulted in increases in the dCTP, dTTP, and dGTP pools. The S49 cells arrested in G1 phase when exposed to dAdo, although hydroxyurea-resistant cells required higher dAdo concentrations to elicit G1-phase arrest than wild-type cells. Deoxycytidine prevented dAdo-induced G1 arrest in all cell types. In summary, these data support the hypothesis that deoxyadenosine-induced dATP accumulation results in inhibition of ribonucleotide reductase and that this may be the mechanism for both cell cycle arrest and cytotoxicity in S49 T-lymphoma cells.